Subventricular zone neurogenesis occurs throughout life from rodents to primates, but the existence of a rostral migratory stream of immature neurons in postnatal human brains is controversial. A recent report in Nature (Sanai et al., 2011) identifies two neuronal migratory streams in infant human brains targeting the olfactory bulb and prefrontal cortex.
Almost all mammalian species examined exhibit continuous neurogenesis in specific brain regions, and cumulative evidence supports critical roles for newborn neurons in brain functions, including learning, memory, and mood regulation (Ming and Song, 2011) . Two neurogenic regions in the adult brain have been firmly established in species from rodents to primates. In the subgranular zone of the dentate gyrus, neural stem cells produce local glutamatergic dentate granule neurons. In the subventricular zone (SVZ), radial glia-like neural stem cells give rise to neuroblasts that migrate through the rostral migratory stream (RMS) into the olfactory bulb to become mostly GABAergic interneurons of different subtypes. In humans, postnatal dentate neurogenesis has been shown to occur across the lifespan (Eriksson et al., 1998; Knoth et al., 2010) . In contrast, the presence of prominent neurogenesis and an RMS in the adult human SVZ has been under debate (Curtis et al., 2007; Sanai et al., 2004) . In 2004, Sanai and colleagues reported the presence of a ribbon of astrocytes in the adult human SVZ that function as multipotent neural stem cells in culture (Sanai et al., 2004) . They found, however, only a few proliferating cells and putative migratory bIIItubulin + immature neurons, and no evidence of chains of migrating neuroblasts in the SVZ or RMS to the olfactory bulb. In contrast, Curtis and colleagues (2007) reported robust cell proliferation in adult human SVZ and the presence of a migratory stream of neuroblasts along a lateral ventricular extension that connects the lateral ventricle to the olfactory bulb, based on expression of PCNA, PSA-NCAM, and bIII-tubulin (Curtis et al., 2007) . In a collaborative effort between stem cell biologists, neuropathologists, and neurosurgeons, Sanai et al. (2011) aimed to clarify and comprehensively characterize the landscape of neurogenesis in the human SVZ by examining neuroblast proliferation and migratory patterns in 60 postmortem human brain specimens ranging in age from birth to 84 years. First, Sanai and colleagues analyzed the distribution of putative immature migrating neurons in the SVZ of the anterior horn of the lateral ventricle and RMS in the infant human brain. They found many elongated unipolar and bipolar cells that express immature neuronal markers DCX, bIII-tubulin, and PSA-NCAM in the SVZ and RMS ( Figure 1A) , which is consistent with recent findings from fetal human brains (Guerrero-Cá zares et al., 2011; Wang et al., 2011 (2011) is the identification of a second route, the medial migratory stream (MMS; Figure 1A ) of neuroblasts targeting the ventromedial prefrontal cortex (VMPFC) in human specimens age 4-6 months, but not age 8-18 months. The MMS contains a large number of migrating neuroblasts, some of which express interneuron markers calretinin and tyrosine hydroxylase. These immature interneurons were also found in a restricted subregion of the VMPFC but were largely absent in adjacent prefrontal areas. In contrast, Sanai et al. (2011) (Inta et al., 2008) . These exciting new findings confirm the significant regenerative capacity of postnatal human brains, especially during infancy, and reveal critical properties of SVZ neurogenesis, including diverse neuronal subtypes, contribution to different brain regions and the time course of decline. The substantial contribution of SVZ neurogenesis to prefrontal cortical circuitry raises the possibility that aberrant postnatal development of these new neurons may be involved in the pathogenesis of mental disorders, such as schizophrenia. These findings may also provide insight into other neonatal brain diseases, especially those arising from pathology in periventricular structures. In addition, the lack of significant proliferation and the limited number of neural stem cells and progenitors in adult human SVZ may set the limit for their contribution to brain tumors.
These fascinating findings also raise new questions. First, what are the properties and function of SVZ-derived neurons in human prefrontal cortex? More detailed study in rodents and primates is warranted, given the observation of robust migrating SVZ-derived new neurons to cortical areas in early postnatal mice (Inta et al., 2008) and the available tools for detailed lineage-tracing, histological characterization, electrophysiological analysis, and, potentially, genetic elimination for behavioral analysis. Second, is there a common precursor for newborn neurons targeting the olfactory bulb and prefrontal cortex or is early postnatal human SVZ prepatterned with precursors of restricted potentials as in rodents (Merkle et al., 2007) ? Third, what is the mechanism underlying the rapid decline of neurogenesis in postnatal human SVZ? As exemplified by these recent studies, it is very fruitful and rewarding to study human systems directly. With the development of better tools and a collaborative spirit, the best chapters for postnatal human neurogenesis research are yet to come. 
